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I, Richard Heuser, declare as follows: 

1 . I have offices at 500 West Thomas Road, Suite 900, Phoenix, Arizona 8501 3. 

2. This Third Supplemental Declaration is submitted in addition to my previous Declaration, 
dated June 5, 2003; my Supplemental Declaration dated February 4, 2004; and my 
Second Supplemental Declaration dated July 18, 2004. No changes are made to any of 
such previous Declarations. 

3. My Curriculum Vitae is attached as Exhibit A to my Declaration of June 5, 2003. 

4. It is my understanding that the Examiner in charge of the above-identified patent 
application is also in the Examiner in charge of co-pending patent application Serial No. 
09/794,456. In an Advisory Action dated November 26, 2004, for aforesaid Serial No. 
09/794456, the Examiner further questioned my qualification to render my opinions in 
the three previous Declarations mentioned in above Paragraph 2. It is my further 
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5. 



understanding «ha« the Examiner .viewed my U.S. Paten, No. 6,190,379 and did „„, f,„ d 
mention of delivery of any subaance to the myocardium nor the word "cell - Also the 
Examiner questioned my role in the cell delivery portion of Biohearfs laboratory 'and 
cluneal trials using skeletal muscle cuttured and modified. I provide tire f oll „ w i ng 
mformation to respond to the Examiner's newly raised questions. 

yarding, U.S. Patent No. 6,190,379, the following is stated in my Second 
Supplemental Declaration: 

In my U.S. Patent No. 6,190,379 entitled "Hot Tip Catheter" I 
developed a technique to deliver radiofrequency (PMR) In the 
full embodiment of the patent, I discuss delivery of prote n and/or 
muscle cells in the myocardium using the inventive technique 

By the above statement, I meant that the device shown in the patent has been used for the 
dehvery of protein and/or muscle cells to the myocardium. At a presentation at the 
Angiogenesis Meeting in 1999 in Washington, D.C., we described this use of growth 
factors in a pig model with the development of neo vascularization. Moreover I have 
had discussions with Bioheart regarding the use of my U.S. Patent No. 6,190,379 for 
delivery of cells. 

Regarding my work a. Bioheart, the following is stated in my Second Supplemental 

Declaration: 

I have been involved as a member of the scientific advisory board 
with the world eader in cardiomyocyte regeneration, Bioheart 
Miami Lakes F or da. This company has been involved wTh 
laboratory and clinical trials using skeletal muscle cultured and 
modified. The sample is then delivered into the myocardium via a 
surgical or catheter approach. 

To provide further information regarding the Examiner's questioning my involvement 
with Bioheart, I am a Scientific Advisory Board Member and in such role advise Bioheart 
throughout its pre-clinical and clinical work involving the delivery of skeletal muscle 
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cells into ,he myocardium. , m also „ investjga , or ^ 
mals ,„ ,he United Sm.es. Such trials have no, ye, c_ed. 

Declaran, state lhat the above opinion was reached independently. 



Declarant understands tha. (,) any willfu, false statements and the , iKe made herein m 
pumshable by flne or imprisonment, or both („ U.S.C. ,00.) and may jeopardi Z e ,he validity of 
he apphcafon or any pa,en, issuing .hereon, and (2) that a.. statements made of Declaranfs own 
knowledge are true and that all statements made on information and belief are believed to be 



Further Declarant sayeth not. 



Date: 





Richard Heuser, M.D., F.A.Ca, F.A.C.P 
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Abstract 



Background— CeU-based therapies for treatment of ischemic heart disease are currently under 
investigation. We previously reported the results of a phase I trial of transendocardial injection of 
autologous bone marrow mononuclear (ABMM) cells in patients with end-stage ischemic heart disease. 
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the n^ogy of myocytes, and appeared to have toj, ^Z,"^^^^ " " 

Cncto- Eleven months after treatment, morphological and immunochemical analysis of the site, of AHMM „ 
mjecfon showed no abnormal cell growth or tissue lesions and suggested that a* active nroces. ot n 

in both the fibrotic cicatricial tissue and the adjacent cardiac muscL Some o 2 pe L e Th„d t Z^ET* T PrCSC " 1 
cardites, suggestmg long-term seouent.a. regeneration of the ^1?^^ ^ ^ °' 



Key Words: angiogenesis • stem cells • heart failure • revascularization • ischemia 



► Introduction 

The role of cell-based therapy for the treatment of ischemic heart disease is currently under investigation 
In v.ew of the myocardium's limited capacity to regenerate spontaneously after an ischemic injury the 
therapeutic use of exogenous progenitor cells has recently gained increasing interest. In vitro 
demonstration of functional cardiomyocyte differentiation from bone marrow-derived progenitor cells 1 - 2 
has prompted m vivo studies in animal models, and promising results have been obtained in the repatr and 
regenerafon of acute and chronic cardiac muscle lesions. Several types of progenitor cells have been used 
m experimental models, including bone marrow-derived endothelial and blood cell progenitors, as well as 
bone marrow mesenchymal progenitors.^ 
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b, humans sim.lar attempts have been made with surgical, intracoronary, or transendocardial nttroduction of bone manow- 
denved cells to unprove card.ac lesions.^ o„ r group recently reported the results of the firs, phase I human trial of 

r oT"? tojCC ! i0n ° f aUt ° ,0g0US bOBC marTOW mononuc,e « r <ABMM) cells in patients with cnd-s.age ischemic hear, 
d.sease. We observed a s.gnificant increase in perfusion, contractility of ischemic myocardial segments, and funct.ona, 
capac.ty of the cell-mject.on recipients. This report presents postmortem cardiac findings from o„e of these patients 



► Case Report 

The patient was a 55-year-old man with ischemic cardiomyopathy and 2 previous myocardial infarctions 
(in 1985 and 2000). He began to have symptoms of congestive heart failure 2 years before study 
enrollment. One year before enrollment, the patient had an ischemic stroke with mild residual right 
hemiparesis and resultant episodes of chronic tonic-clonic seizures. His risk factors for coronaiy artery 
disease included diabetes mellitus type 11, hypertension, and hypercholesterolemia. 

The patient's functional capacity was evaluated at baseline by means of a ramp treadmill protocol 1 -'^ with 
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(METs). A baseline single-photon -emission computed tomography (SPECT) perfusion study showed a partially reversible 
perfusion defect in the anterolateral wall, a fixed perfusion defect (scar) in the inferior and posterior walls, and normal 
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perfusion in the septal wall. 



and total 
for 



Cardiac catheterizatiou revealed a left ventricular ejection fraction of 11%, a 70% ostial and an *w „,vmi . 
.eft anterior descending (LAD) coronary artery, a, 80% proxunal lesion o the le^t" ^ , " c °» " le 
occlusion of the first obtuse margina. artery and right corona^ artery. The distal s.^^ZZTZ, 
dtfhtsely d.seased. Owmg to the severity and extent of the patient's coronary disease, he w as no , consid ed , cal ' ,,o r 
surg,cal or uUervenl.onal procedures. At enrolUnent in our study, he was in New York Hear. A - „ h Vmv» . 
c,a SS ,„ and Canad.an Card.ovascular Society (CCS) angina Cas's ,„. His *Z C^^ZZ 
count, creatine kinase level, and troponin level were normal at baseline. ">mplUe blood 

The patieut received a total of 3x 10 7 ABMM cells (the Table) that had been harvested 2 hours before the „r„, - , w u u 
gnid^ofefc^^ 

veutncle. No penprocedural complications were observed. 

SlSfldoS R he "°. tyPe F,,nCti0,,a, Characterization of 3x10? Cells Injected via a Transendocardia. 

Noninvasive follow-up evaluation was perfonned 2 and 6 months after cell therapy. Invasive follow-up evaluation with 
cardiac catheterization, was performed at 4 months and revealed no change in coronary anatomy. Symptomatic and function,! 
improvements were noted because the patient returned to NY HA and CCS class I. Holler monitoring showed uo malignant 
ventricular arrhythmias, and signal-averaged ECG parameters remained stable. There was no change in the patient s 
medications alter cell therapy. There was uo change in the global ejection fraction or left ventricular volume on 
echocardiography. The wall-motion index score (on 2-dimensional echocardiography) improved from 1 94 to I 65 ns 
contractility increased m 5 segments adjacent to the injected area. Myocardial perfusion, as assessed by SPFCT unproved i„ 
the anterolateral wall. Mechanical data derived from SPECT showed improvements in regional ejection fraction' wall mono,, 
and thickening. In addition, during ramp treadmill testing, the tfb 2 max increased from 15.8 to 25.2 ml. • kg" 1 • min" 1 and 
the METs increased from 4.5 1 to 7.2 1 at 2 months. At 6-month follow-up testing, the Vo.max reached 3 1 .6 mL kg'' • mur 
1 , and the METs was 9.03. 

From 6 to 1 1 months after the ceil injection procedure, the patient's cardiovascular condition remained stable At 1 1 months 
however, he had a tonic-clonic seizure at home and was found in cardiopulmonary arrest by family members. 

► Methods 



After signed, informed consent was given by the family, an autopsy was performed, including 
morphological and immunocytochemical analysis of the heart. This report presents the 
anatomicopathologic findings about the infarcted areas of the anterolateral ventricular wall, which were 
the areas that had received bone marrow cell injections. The histological findings from this region were 
compared with findings from within the interventricular septum (which had uormal perfusion in the 
centra! region and no cell therapy) and findings from the previously infarcted inferoposterior ventricular 
wall (which had extensive scarring and uo cell therapy). 
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hnmunocytochemical analysis of paraffin sections was performed with antibodies against factor Vlll-related antigen (A0082 
Dako), vimentiu (M0725, Dako), smooth muscle cv-actin (M0851, Dako), and CD34 and Ki-67 (NCL-L-End and NCL- 
Ki67MMl respectively, Novocastra). Antibodies were reacted with Dako's EnVision+ System/HRP, with di amino benzidine 
as a chromogen. Frozen sections were fixed, permeated with acetone, and incubated with antibodies for troponin T (T6277. 
Sigma), smooth muscle cr-actin, sarcomeric actinin (A78M, Sigma), and desmiu (D1033, Sigma). Antibodies were revealed 
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with anti-mouse or anti-rabbit Ig^(ab) 2 fragment, conjugated to fluorescein isotl^cyanate (,814,92 and ,2388.1 
respectively, Boehringer-Mannheim), and countermined with a 0. 1* so ,„tion of Evans b.ue dye (Merck). 

Capillary density was monitored by using computerized image analysis (Imaee-Pro Plu« M«r r- w 
selected fields in seotions staged with hematoxylin and reacted with J^tef^'^S^** * 
randomly sdeced fields in sections .acted with antibodies forsmooth muslZlt O^T™ ^ 
capillaries identified by staining for factor VHI and pericyte-contaming capil, al Z tf ed I bv sV r , °' 

actin were quantified separately. Results we re expressed as the mean L^Tc^m^r^ 

vessels .dent.f.ed by a conhnuous wall of smooth muscle actin-posi.ive mural cells were excluded Vn f g 

anterolateral, septal, and posterior walls were assessed with KruL-Wa.lis ANOVA f d i S 1 N *T" ^ 

for pairwise multiple comparison. Results were considered significant if P was <O05 Sl " to,,NwB, - K « h ™< ho « 

^ - _ „ 

M.croscopefi.ds.txlOO^offactorWI-sta.edsHdes 

per square millimeter of fibroUc zones was assessed. Differences between the treated infarcted .ones and Z I tre 7 
bbroUc wall were assessed by the Mann- Whitney rank-sum test. Results were considered significant if P slZm 

► Results 

Anatomopathologic Findings 

The heart weighed 765 g. There was severe arteriosclerosis with subocclusive calcified atheroniata in all 
coronary arteries, calcification of the pulmonary artery, and moderate atheromatosis of the aorta The 
heart cavities were dilated, with hypertrophic walls. There was no evidence of any acute injury or of 
lesions that could be related to ceU injections. A generalized, homogeneous endocardial opacification 
affecting all the cardiac internal surfaces, was identified on histological examination as diffuse fibrocystic 
hyperplasia of the endocardium. Minute focal and punctate scars were observed, mainly in the posterior 
and anterolateral walls. 
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ITie apical zone was thinned and fibrotic. The posterior and apical regions had dense, fibrotic. well-eireumser.bed soars iln. 
separated card.omyocyte bundles. The septal wall exhibited focal scars interspersed with cardiac fibers in .he regions adjacent 
to the anterior and posterior ventricular walls, but it was devoid of fibrosis in the central region. 

The anterolateral ventricular wall that received cell injections had elongated, irregular, and parallel reddish areas throughout 
hi the same wall, in adjacent regions that did not receive injections, the density and morphology of the fibrotic scars were 
similar to those of the posterior wall, suggesting that no overt differences were present among the different infarcted areas 
before cell injections. 

Morphometric Analysis 

The capillary density was significantly higher in the areas of the anterolateral ventricular walls that received cell injections 
than in the previously infarcted posterior wall (PO.0001) (FigtjreJA). The median capillary density in the anterolateral wall 
was apparently similar to that in the septal wall. However, the broad dispersion of the septal wall data, which may have been 
due to fibrotic areas In regions close or adjacent to the ventricular walls, generated a statistically significant difference 
between these 2 groups. 



Figure J. Number of capillaries per mm 2 in anterolateral, posterior, and 
septal walls of studied heart. A, Anti-factor Vlll-associated antigen 
counterstained with hematoxylin. B, Anti-smooth muscle a-actin antigen 
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View larger version (12K): 
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countered wtth hematoxylin. Capillaries reacted with anti-laotor 
VTII-associated antigen mside fibrotic areas ouly in anterolateral and 
posterior walls. (n=108 microscope fields For a! % microscope field, lor 
B; and 40 microscopic fields for C.) Differences were statistically 
significant among all groups in pairwise comparisons (/><() OS Newman - 

XSV?f?° d) f0f A 8Dd B - Differences were significantly different 
(/><0.05) I between anterolateral and posterior walls in Mann-Whitney rank- 
sum test for C. 



The dens.ty ot capillaries that contained smooth muscle w-actin-positive cells within their walls was also assessed (Fi^u. e 
IB). The number of such vessels was higher in the anterolateral wall than in the septal and posterior walls (/><) OOOlT 1 aruer 
vessels identified by a continuous wall of smooth muscle cr-actin-positive mural cells were no. deluded in these analyse, 
rhe capillary dens.ty was significantly higher within fibrotic areas of the anterolateral wall than within fibrotic areas of the 
posterior wall (PO.000 1 ) (Figure JC). 

Histological Findings 

The anterolateral wall showed irregular, pale regions of fibrotic tissue intercalated with dark regions of cardiac muscle 
arranged in roughly parallel, interspersed bands, perpendicular to the ventricular wall plane (Figure 2A) No abnormal cell 
organization, growth, or differentiation or signs of previous focal necrosis, inflammatory reactions. "or tissue repair were found 
in the region that had received cell injections. Inside the fibrotic tissue, trichrome and picrosirius collanen staining disclosed 
regions with decreased collagen density, in which a rich vascular tree was present. The anterolateral wall also showed larger 
central vessels that ramified into smaller ones, parallel to the cardiomyocyte bundles (Figure 2B). In the anterolateral wall the 
peripheral zone of fibrotic areas merged into the cardiomyocyte layer and lacked well-defined limits, unlike the fibrotic areas 
observed in the posterior wall (Fjgnre2C). No fibrotic tissue was seen in the central area of the septal wall (Figure 2D) 





View larger version (163K): 



Figure 2. Gomori triclirome stain of anterolateral (A, B), posterior (C), and 
septal (D) walls. Increased vascular tree is present m B. Original magnification is 
x40inA ( B,andD;xl00mC. 



Inflammatory cells were rare in the perivascular region: There were occasional isolated small groups of lymphocytes ami. 
very rarely, granulocytes. At the interface between fibrotic tissue and cardiomyocyte buudles, 2 gradients merged: the 
decreasing blood vessel diameter and the increasing cardiomyocyte size. Very small cardiomyocytes were seen isolated in the 
fibrotic matrix adjacent to capillaries in the anterolateral wall, together with a progressively increasing number of 
fibroblastoid cells that were isolated or interspersed in small groups among the cardiomyocyte bundles. 

Immunocytocheraistry Findings 

Immunocytocbemical labeling of factor VIH-associated antigen identified a thin endotheliaJ layer of blood vessels in the 



http://circ.ahaj ournals.org/cgi/content/ful 1/1 12/4/521 



7/26/05 



posterior, septal ©gyre 3 A), anterolateral (Figure IB) ventricular walk i„ m ^ . , 

CD34 W as found in the fibroblast cell popuU^ ^ »** V '" ™ 

smooth muscle cv-actin was readily identified in blood vessel wall c.J T ' ventricular wall and septum, 

-ooth muscle cells of the thin veL, wall la r^ui C 1 1 1 1 1^7" PreSe °' ^ » ^ - » 
wall showed intense labeling in the blood vessel wT.^hicl had a ZT^lT , VBW,, » "« °< -erolatera. 
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cardiomyocytes and fibrotic matrix (Fimre IF} Vi mP nti„». . ■ . u,dr pos,llou and <"e adjacent region ain<„,g 

rr- °*- " cdis - L 




View larger version (121K): 
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Figure 3. Immunocytocheroical identification of factor VTn „ . ^ 

rarely present in perivascular cells of anterolatera w\"ll fR -r" 
X40 in A and B, X400 in C and D, and X1000 L E 21 F * ™^»— on 




Figure 4. Anterolateral wall that received cell iniection therapy A and B 
Innnunostaining for vhnentin depicted positive rcact.ou in vascular wall ' 
and in fibrob asto.d interstitial ceUs. C and D, unraunostaining fordesmin 
showed small groups of intensely reactive cells between blood vessels and 
cardiomyocytes (C) and small cells inside cardiomyocyte bundles with 
typical I striated cytoskeleton (D). E and F. Immuno'stainmg for troponin 
showed positive reaction in all mural cells of medium-sized blood vc«sel 
Original magnification is x 1000 in A and T, x4()() in 13-E. 
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Desrntn was identified in the same cell population. Desmia labeling was less intense iu the vascular wall cells and isolated 
perivascular cells and was more intense in the cells adjacent to cardiomyocytes. On sections perpendicular to the main 
cardiomyocyte axis, thin desmin-positive fibrils were observed mainly in the submembrane region: on longitudinal section, n 
typical transverse banded pattern of desmin was observed fliigurcJCjynl 4D). Among cardion.yocv.es. some of the small ' ' 
cells had strong, peripheral desmin-stained areas (Figure 4D). 
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,.0 the pericapiHary matrix (Bmm In larger ^5^^^,"^^ T T " * ^ ^ 

advent,.*, occasionaUy forming a continuous u-oponin-positive ceU Lr ,Z d . , r * * ^ BeU ,,yera *" d 

groups of troponin-positive ceUs were found i„ the area^etween ^ZZ^^^^ ^ W *»"" 

cardtomyocyte bundle, The intensity of labeling incased in the proxuLi y o c Jd ol "^"T*"" "* ^ ' d j"«* n ' 

fibroblastic, cells disposed a bright cytoplasm homogeneously kl^^S^^ ^ ^ 

nu mcreased volume, with troponin labeling restricted to the perinherv- Z TT ^.s.on.lly.. such cells had 

cy.o ske , e ,on similar to the desmin-stained Las in sm J^^^T T ^ * ' 

ant.body Ia be.ed the peripheral filamentous and sarcomere cytoT.eC C ^y^- tropou.n-specifie 
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Figure 5. Anterolateral wall that received cell injection ihenmv x 

Kaffir""** <s332s^XEE.r" 



Labeling of sarcomeric actinin was similar to that of tronon in H ftWM ;pr k~*k 
^-"^ 

fibrolic scar matnx and that remained distant from cardiomyocyte bundles The same cells Ioc^hT V ! 
embedded between the cardiomyocyte bundles were positive for u^^Z^^J^T*** °' 
ot hbroblasto.d cells (Fig^SB^C). Some of these cell, had .creased m ,« and Z^r ce^ f ™L d ? T"* 
sarcomere actmin that was ah-eady organized in the typical banded pattern of sarcomeres (T^^^p ' tt , 
reg.ou, isolated cells barely larger than pericytes could be observed; only a few sarcome^s wef 

isolated cells had acquired some cardiomyocyte characteristics (Figure J/). P ' " ,gBMtmB ,,,a, ,hose 

The Ki67 antibody, which identifies cells actively engaged in replication, reacted onl> rarely with endothelial cl. ■ „ 



► Discussion 

Accumulating evidence from both experimental animal studies^ and human trials?^ indicate tint 
ABMM cell therapy improves myocardial perfiision in patients with ischemic heart disease Al rhe 'same 
time, clinical stem cell therapy research is focusing more on safety than on efficacy. The present report 
desenbes the postmortem study of one patient who underwent transendocardial injection of Alt MM cells 
Accordingly, the major findings in this report pertain to the procedure's safety: No abnormal or 
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disorganized tissue growth, no formal vascular growth, and uo enhanced intWrf^™ 

observed. ,„ addition, some intriguing histologic, and immuaohisu^ ^ * €»**, 

(I ) ITiere was a higher capillary density in the cell-treated are* fh,„ T , documented: - lk(oro„ l -,s 

proltferation of smooth -c.e a -act^ ^ ™* 

specific cardiomyocyte proteins. (3) Fhe "ioreineaUoticd cells expressed 



In the postnatal period, new blood vessels form throiioh i»itii,», 

endothelial cells is followed by remodeling oTm ^S^ZS^T" Z ia Whwb P^ion of 

ce..s can result from bone mL^^^^^^^^^ ^ ^ ^ ^o.hCia. 

proliferation of adventitial and penca" l£ ^£^tlT?SS^ ttC, ?, by 'T^' ^ " from 
-'^-entmembranes^ 

prehmmanly confirmed in experimental models.!* Pericytes may be essential to achTevcT „hv . ^ 

with resultant durable blood vessels In the oresent case «,h,„ I T .1 , physiolog.cl angiogenic process 

although still located in the vascu.a, wa„, they expressed specie JZ^^ t ^Z^ZZ 
lo a„o„ S tha, suggested detachment, having migrated into the adjacent tissue and ..ached proximal ca^ionwoc v L 
e,t er ,so ated or m small cell clumps. Closer to cndiomyocy.es. the expression ofmyocaL, ™ 
y. Iduig bnghter uxununostauung throughout the whole cytoplasm. The significance of these Hading, remain ,o be 
established. However, w.thm the posterior wall, none of the fmd.ngs was see,, and small Wood vesL J^v be 

Notwithstanding the aforedescribed data, the present report has limitations that severely restric, our ability to make 
conc.us.ons about the role of ABMM cells in myocardial regeneration. The findings could h.vc occurred by chance ,. ,s 
imposs.ble to exclude the influence of a natural recovery process as the cause for the duTerence in vascular dcns.ty between 
cell-treated and nontreated areas. Comparisons of capillary density among different sections of wall were based on specimens 
from a s.ng le pafent. Moreover, mis is an isolated, uncontrolled case involving late events after mjection of un.abc.ed cell, i, 
precluded the use of any unagmg techn.que mat could have helped to colocahze and identify the presence of stem cell d„ec. 
descendants w.thm the vessel wall or myocardium. Therefore, the significant difference in vascular density between cell- 
treated and nontreated areas cannot be extrapolated to a larger population of similar patients. However, the increased vascular 
dens.ty withm the cell-uyected anterolateral wall accompanied that wall's improvement in perfusion as assessed bv SPFC T 
whereas all otber walls remained unchanged. 



Conclusion 



At 1 1 -month follow-up evaluation, stem cell therapy was not associated with any adverse histological 
findings. Morphological and immunohistochemical analysis of the area that underwent ABMM cell 
implantation suggested that that area had more capillaries than nontreated areas and that ABMM cell 
therapy was associated with hyperplasia of pericytes, mural cells, and adveutitia. Some of these cells had 
acquired cytoskeletal elements and contractile proteins (desinin, troponin, and sarcomeric actinia). 
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Phenotype, % in ABMM cell fraction 
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T cells (CD8 + ) 
B cells (CD19 4 ) 
NK ceUs (CD56 + ) 
Monocytes (CD 1 4**) 

Functional assay, cell No./lO 6 ABMM cells 
CFU-GM 
CFU-F 



NK indicates natural killer; CFU-F, colony -form iiig-uu it fibroblasts- and CFT r p*/" i 
granulocyte/macrophages. "orooiasis, and U< U-GM, colony -forming-unit 

♦After mononuclear fraction purification, cell viability was 98.1%. 
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Figure 2. Gomori trichrome stnin of anterolateral (A, B), posterior (O and sental rm wnM - i.. 

m B. Original magnification is X40 in A, B, and D; xlOOiu C. Increased vascular tree is present 
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Figure 3. Immunooytochemioal identification of factor Vlll-associated antigen (A, B) and smooth muscle o-aetin (C-R in 
blood vessel walls ot septal (A) and anterolateral (B-E) regions of studied heart, depicting increased vascular density (B and 
hyperplasm of perivascular and mural cells (C-E). Ki67 reactivity was rarely present in perivascular cells of anterolateral wall 
(H Original magnification x40 in A and B, x400 in C and D, and x 1000 in E and F. 



http://circ.ahajournals.org/cgi/content/full/] 12/4/521/FIG3 



7/26/05 



-j .. ... i0 v,, icilllc , lcrt( t raillJ|( 



l^ttbae^ ~~ - ~ 

; — i — ■■ v.; . — .1- " Content*. . ' . 



Circulation 




American F 
Associi 

Learn 



(Downloading may take up to 30 seconds 

If the slide opens in your browser, select File -> Save As to save it ) 

Click on image to view larger version ' 



> Hel| ? . viewing. high resplut ion images 
^ Betyrn.tp article 





El f * 

If ' 



.. .. A-.-fV^ 

ill r ' # 



A: 



F.gurc 4. Anterolateral wall that received cell injection therapy. A and B, Immunostaining for vimeutin depicted positive 
reacdon ,n vascular waU and u, fibroblast interstitial cells. C and D. Immunostaining for desmin showed small gro ps of 
intensely ire.oct.ve cejs between blood vessels and cardiomyocytes (C) and small cells inside cmd.omyocvte iS£ Th 
typical stnated cytoskeleton (D). E and F, Immunostaining for troponin showed positive reaction in all mural lS of 
medium-sized blood vessel. Original magnification is X1000 in A and F; X400 in B-E. 
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EXHIBIT O 

Summary of the Invention section of Applicant's 
previously filed Appeal Brief. 



Appl. Serial No. 09/836,750 
Docket No. 1000-10-COl 
Amendment June 22, 2006 



SUMMARY OF INVENTION 

Appellant's invention is directed to a method of using a novel combination of old and 
well-known compositions (materials), old and well-known administration techniques, and old 
and well-known medical apparatus to produce a novel result, i.e., the growth of new cardiac 
muscle and a new artery. Antecedent basis in the specification for various claim elements is 
included below. 

Appellant's novel contribution to the medical art is defined in the broadest scope in 
generic claim 236 on appeal as comprising a method for growing a new portion of a pre-existing 
heart by placing a growth factor in a body of a human patient and growing new cardiac muscle 
and growing a new artery in said heart (page 45, lines 17-23; page 46, lines 3-16). A growth 
factor, as called for by claim 236, broadly encompasses compositions and living organisms, 
which promote the growth of soft tissue in the body of a patient (page 20, lines 10-14). Claims 
238 and 239, which depend on claim 236, describe repairing a dead portion (claim 238) or a 
damaged portion (claim 239) of a pre-existing heart (page 45, lines 17-23; page 46, lines 3-16). 
Appellant's invention specifically describes using patient size, vascularity, simplicity of access, 
ease of exploitation, or any other desired factors in determining the selected area of the patient 
for administering said growth factor (page 45, lines 1-4). Appellant describes monitoring heart 
repair by determining blood flow through new arteries by using any readily available commercial 
device such as ultrasound, angiogram, etc. (page 56, lines 20-25). 

Appellant's elected invention is defined in claim 243, which directly depends from claim 
236, and specifically limits the growth factor to a subgenus comprising a member selected from 
the group consisting of cells, cellular products, and derivatives of cellular products (page 37, 
lines 19-26). Claim 244 further limits the invention by specifying that the growth factor of claim 
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243, comprises a cell (page 37, lines 19-26); claim 245 further defines the growth factor of claim 
244 as a multifactorial and non-specific cell (page 21, lines 14-15; page 37, lines 19-21; and page 
50, lines 2-5); and claim 246 further defines the multifactorial and non-specific cell of claim 245 
as comprising a stem cell (page 37, lines 19-21). Claim 247 directly depends from claim 236 
and further limits the method of said claim 236 by reciting that the growth factor is placed in said 
patient by injection (page 21, line 5; page 45, lines 13 and 14); claim 248 directly depends from 
claim 247 and defines said injection as being intravenous (page 45, line 14); claim 249 directly 
depends from claim 247 and defines the injection as being intraluminal (page 45, line 14); and 
claim 250 directly depends from claim 247 and defines the injection as being intramuscular 
(page 45, lines 1-3). Claim 251 depends from and further limits the method of claim 236 by 
requiring the growth factor be placed in said patient by a carrier (page 21, lines 3-6); and claim 
252 depends from and requires that the carrier of claim 251 comprise an angioplasty balloon 
(page 45, line 15). Claim 253 depends from claim 236 and defines the growth factor as 
comprising a gene and a cell (page 46, lines 3-16). Claim 256 describes growing a new portion 
of a pre-existing heart comprising placing a stem cell in a body of a patient to grow new cardiac 
muscle (page 45, lines 17-23; page 46, lines 3-16). Claim 256 is broader in some respects and 
more narrow in other respects than above-mentioned claim 236. 
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